Glioma-derived mutations in isocitrate dehydrogenase 2 beneficial to traditional chemotherapy.
Heterozygous mutations in either the R132 residue of isocitrate dehydrogenase I (IDH1) or the R172 residue of IDH2 in human gliomas were recently highlighted. In the present study, we report that mutations of IDH1 and IDH2 are not detected in the rat C6 glioma cell line model, which suggests that these mutations are not required for the development of glioblastoma induced by N,N'-nitroso-methylurea. The effects of IDH2 and IDH2(R172G) on C6 cells proliferation and sensitivity to chemotherapy and the possible mechanism are analyzed at the cellular level. IDH1 and IDH2 mutations lead to simultaneous loss and gain of activities in the production of α-ketoglutarate (α-KG) and 2-hydroxyglutarate (2HG), respectively, and result in lowering NADPH levels even further. The low NADPH levels can sensitize tumors to chemotherapy, and account for the prolonged survival of patients harboring the mutations. Our data extrapolate potential importance of the in vitro rat C6 glioma cell model, show that the IDH2(R172G) mutation in gliomas may give a benefit to traditional chemotherapy of this cancer and serve as an important complement to existing research on this topic.